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EXECUTIVE SUMMARY

This is a summary of the results for Increments A, B, C, D, and E
of the Basewide Energy Systems Plan for Fort Gordon, Georgia. (The
results for Increments F and G are summarized on pages 5 through 7.)
The plan includes analyses and recommendations of energy conservation
projects for reduction of the installation's present energy consumption.
The installation should be aware that savings figures presented in this
summary can only be realized after all projects have been implemented.
Black & Veatch has developed projects that would meet the funding
requirements for the energy conservation program. Furthermore, the
recommended projects provide partial compliance with the energy conser-
vation requirements for- the installation as outlined in the Army

Facilities Energy Plan. This summary presents data on the following:

(2 Existing energy consumption
) Source energy reductions due to energy conservation tech-

niques for buildings and their systems

. Application of solar energy to reduce fossil fuel
consumption
° Savings utilizing central energy monitoring and control

systems (EMCS)
) Use of solid waste as an alternate energy source

. Analysis of Total Energy/Selective Energy (TE/SE) systems



Tables 1 and 2 present information pertaining to the physical
descriptions and energy consumption of 48 typical buildings used to
verify historical energy consumption in the development of the basewide
energy use model. This model was then utilized as the foundation for
energy conservation project analyses and recommendations. Table 3
summarizes the daily personnel occupancy for each typical building.
Tables 1, 2 and 3 also provide information which may be used to estimate
source energy consumption for similar buildings within the designated
groupings (see Appendix A for all tables referenced in this report).
The estimated annual source energy consumption for all building types
contributing to the basewide annual total of 2,547,806 mega-Btu, consumed
during base year 1975, is shown on Figure 1.

| Table 4 indicates the annual source energy consumed by each of the
significant building groups used in our basewide energy mode. The model
was within 10 percent of the historical source energy consumption for FY

1978 shown below.

Yearly Source Energy 6
Consumption in Btu x 10

1978
Electricity 1,089,310
Natural Gas 972,155
Propane Gas 85,858
Fuel 0il No. 2 419,154
Kerosene 14,340
TOTAL 2,580,817
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The total estimated source energy savings due to implementation of
all feasibie energy conservation projects developed within the scope of
Increments A, B, C, D, and E of this study is 564,732 mega-Btu/year.
These projects consisted of various architectural improvements, and
mechanical and electricai system modifications.

Table 5 lists the project number, percent of basewide reduction,
and the source energy savings for the indicated building types. Figure
2 illustrates the combined effect of the recommended energy saving
improvements, as compared to the FY 1975 source energy expenditure. Our
estimates indicate a savings of approximately 26. percent over the base
year (1975). Figure 3 illustrates the relative percent reduction for
significant building group comprising the 664,732 mega-Btu/year.

A detailed analysis of the projects listed in Table 5 is included
in the fpllowing reports. Further explanation of the historical energy
consumption, basewide energy model, and energy conservation analysis can

be found in the Energy Use Survey. The reduction of Fort Gordon's

dependence on nonrenewable energy sources by utilizing solar energy, a
renewable energy source, indicates a total savings of 15,082
mega-Btu/year. Seven concepts were evaluated, which resulted in the
Department of Energy selecting the roof-mounted solar ponds for the
production of domestic hot water for barracks as a demonstration project.

The seven concepts studied are presented in the Solar Energy

Applications and Evaluations. The Energy Monitoring and Control Systems

(EMCS) study includes recommendations for an extension of the éxisting

system, and the utilization of an FM control system. An extension of
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the existing system would result in a savings of 63,330 mega-Btu/year,
while the FM control system would save 45,803 mega-Btu/yeér. The
investigation of solid waste for reducing source energy consumption at
Fort Gordon resulted in the development of Project No. 166, which
recommends the installation of a solid waste-burning incinerator facility
to provide steam to the existing steam distribution system. The proposed
plant, to be located adjacent to existing Boiler Plant No. 25910, would
provide reduction in both fuel o0il and electric consumption totalling
108,150 mega-Btu/year. The details and descriptions of the systems

analyzed can be found in the report entitled Total Energy, Selective

Energy, and Central Boiler Plants.

The incorporation of a total energy system at this installation
would not be recommended. However, a selective energy plant utilizing
coal-fired boilers would reduce the basewide consumption of fuel oil and
natural gas by 57 percent. This plant would be capable of generating 27
percent of the required electrical power at Fort Gordon. A 5 percent
reduction in the basewide annual source energy consumption can be
expected. Detailed descriptions of the TE/SE systems analyzed are

included in the Total Energy, Selective Energy, and Central Boiler

Plants report.
Table 6 was developed to give a prioritized schedule, in order of
fiscal year, for implementing the recommended energy conservation

projects.



EXECUTIVE SUMMARY-INCREMENTS F AND G

Inérement F - Facilities Engineer Conservation Measures.
Increment G - Maintenance, Repair, and Minor Construction
Projects.

This is a summary of the two phases of work that were sfarted after
the completion of Increments A, B, C, D, and E in May of 1980.
Increments F and G were completed in November, 1982.

.The purpose of Increment F of the Basewide Energy Systems Plan is
to identify and develop recommendations that can be used by Fort Gordon
in preparing its energy management plan. Included are a number of
comparatively low cost projects, recommendations for training, and pri-
oritized lists of possible energy conservation measures. Increment G
identified maintenance, repair, and minor construction projects for the
purpose of conserving energy. These are energy conservation projects
that did not meet ECIP criteria or did not fit the ECIP proggam at the
time that the remainder of the study was completed.

The average costs of energy for FY 1981 are given in Table 7. These
costs have been used as the basis for determining the dollar savings per
year.

Recommended projects developed within the scope of Increments F and
G of the study are summarized in Tables 8 and 9 respectively. Projects
are prioritized by their E/C ratio. The E/C ratio is defined as the
ratio of yearly energy savings in million Btu to the cost estimate in
thousands of dollars. Any project showing a payback of 15 years or less

is recommended. Cost estimates are representative of April, 1981 prices.



At the request of Fort Gordon, five 1391'3 were prepared from

projects developed under Increments F and G. These are:

/e High Temperature Water System Upgrade 76
. Hospital Area
EMCS Extension
Reduce Fluorescent Lighting £ bt

Power Factor Improvement
Consolidation of Substations
Air to Air Heat Recovery
. Family Housing
Outlet and Switch Insulation
Reduce Infiltration
Toilet Tank Dams
/ e Heating and Cooling b
Automatic Chiller Condenser Tube Cleaning
Destratifiers
Variable Speed Pumping
Heat Recovery from Dust Collector
Boiler Fuel Conservation/Oxygen Trim Controls
° Facility Energy Improvements
Fluorescent Lighting Load Reduction
Insulating Solar Film
Window Insulating Panels
Flow Control Shower Heads

Indoor Pool Lighting Upgrade - Metal Halide

2

&

%



. Figure 4 is a pie chart showing projected future energy savings due
to ECIP projects developed under Increments A, B, C, D, and E and proj-
ects developed under Increments F and G.

Figure 5 represents a forecast of Fort Gordon's future energy costs.
The figure shows how costs could escalate if no energy conservation proj-
ects are implemented and whatvalso could happen if all cost effective
projects are implemented. The energy conservation projects would more
than likely be implemented in three phases:
Phase I - ECIP.
Phase II - Increments'F and G and Solid Waste Plant.
Phase III - Selective Energy Plant that would burn coal to
produce all the steam requirements and part of
the electrical requirements at Fort Gordon.
The curve shows a modest increase in FY87 due to new buildings.
The large decrease shown in FY89 is primarily due to using coal, a

cheaper fuel, in the Selective Energy Plant.
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APPENDIX A

TABLES
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TYPICAL BUILDI

TABLE 2
NG ENERGY CONSUMPTION DATA

FORT GORDON
AMNUAL ENERGY SOURCE] ELEC'L ENFR.
aRoup |0 o BUILDING  |CONSUMPTION BTUx106| CONSUMPTION | BTy x 10°
no. DESCRIPTION | ruer |evec. rorar | ™ lomive| F7°
PEAK

A1 POTOS[ADMINISTRATION | 1382 | 78| 1861] 11| ws1t70] 1s3.
A-2 g0l ';J“""Lg"’:g““ s68 | 317 85| 8| 36010 358.2
A-3 gm::m’ 2| 219 e61| 6| tesud 217.1
A% BoT19 z’:m'sf'mn o | %72 188 e60| 5| s62n0| 265.3
A-5 D908 (SIGNAL TOWER  |22195 | 26506] 48701| 1000|2285000f 483.2
B-1  B9113| BARRACKS 903 | 253 11s6] 7| 21830 180.1
B-2 Paoo BARRACKS 13646 | 19705 33351| 795|1698700f 222.5
8-3 Imoz BARRACKS 1323 m' 1491 4] iaa9q 280.8
8% psris BARRACKS 8527 | 190 10288 30| 17220 | 247.1
85  {g701| sARRACKS 721| 166] o987| u| 1s280] 167.0
CS-1 BOSON|CHAPEL 258 | 1238 1a36| 38| 10640 453.1
cs-3 laszoz LAUNDROMAT 658 3255{ 3926 132( 281710 956.9
css hsaoz| oAy care ceter | 70 754 1228 50| 65310 282.2
cs-s pasog| pI ACTIVITIES| g9 94 651) 5| a9rd 1912
CS-6 [33500{ L1BRARY oug | susa eur2| 168 x7o9eoh 435.8
CS-7 paxgy gfg::g 532| a87| 1019 26 uzoxol 312.1
cs-8 Poocos| FOVT EXCHANGE & | ye3|  2uy o] 22 zo%oL 216.9
-9 B33817| L1BRARY 301 m{ se9( 5| 1e2m0] 237.1
CS-10 MOSON| THEATER 1505 mu{ 49| 132| 1s000| 251.2
0-1 I’mzz MESS HALL 18238 | 6877] 21111 108| 592806f 1590.5
0-2 'ss;os MESS HALL Jous | 3su9 esou| 59| 3059u0f 1335.9
0-3 boos|MESS HALL 8s3| 2w2{ 1125| 6| 20820 277.8
FH-2 | 609|FAMILY HouSING | 256 | 218| 78| 9| 18760| 2u3.1
FH-3 | 750|FamiLy wousing | 382 | 365 77| 11| 31as0] 220.
P8 |1973|FamiLY Housig | 305 | 271] s76| 8| 23390| 233.8
-5 |2000|FamiLy wousing | 287 | 288| s31| 10| 2xsao| 202.1




TABLE 2 (CONT'D)
TYPICAL BUILDING ENERGY CONSUMPTION DATA

FORT GORDON

, NUAL ENERGY SOURCH ELEC*L ENER. 1

GROUP | o BUILDING CONSUMPTION BTUx105| CONSUMPTION | gy x 103
NO. 1 oescripTiON - Y FT
- | FueL | ELec.| TOTAL KWH/YR
PEAK
-6 |1602| FAmILY nousINg s60| 523 1033‘ 17| usosd 201.3
LA-1 %99705 SUPPLY 298| u 729 19| 3739d 227.8
t-1 | 2200] Launory 23761 | 1%01 25362 85| 120800 u49.8
MA-1  bigos ::(',:TE"“CE 39| 3s0] 46 7| 301s0[ 139.8
MA-2 bBugox ::;zmmcs 8| 171 w31l s 10120 138.7
M-1  P96OSMEDICAL cLiNIC | 790 | 2u0f 1030 =7/ 20590L253-7
M-3 | 300]HOSPITAL 160870 102988 263854| 1630 |a877890| 423.2
T4 he717|TRAINING w76 [ 761 1237] 46| 65570 a12.3
T-2  5601| TRAINING 908 99# 1902] 55| seos0| 326.6
-3 02|NCO ScHooL 125| 17|  z72| 8| 12680] 153.4
T-3  ho728| TRAINING BLOG. 862 | 338| 1200{ 13| 29140 226.0
T-5  P9809)SIGNAL SCHOOL  |10546 | 8391| 18937| 253 723800 259.8
T4 psa1o| cLassroom 47679 | 15581] 63220] 3881339770 u28.0
AL see
-1 | OF |TonsE 0| 2138 2138 21/ 1a3060| w/a
U-2 | 200 ¥ATER 1088 | x3843| uwse7| u31|3779s80| Bu25.4
TREATMENT .
u-3 #i'é g‘aggg- " 0 | 1u700{ 18700| 1as|1267500] N/A
U stsuo BOILER PLANT ss | s071) sus| 52| u3r190] 382.2
Wt 2202 QLR SIS | seo | sazsl se1s|  so| zossee] tsa.s
W-2 2301 |wAREHOUSE 89| 32| 321| 1| z7mo| 118.9
FURN | TURE

-3 |2303| SERATURE 680 ( 871 727 3| 7500 0.8
X |NO UTILITIES - N/A -
z ELECTRIC ONLY 0 116148{ 116145{ N/A [83202x3 N/A




TABLE 3
BUILDING OCCUPANCY

FORT GORDON -
NORMAL
ol il PEAX occupaNCY
POPULATION

A+ por0d aowinisTaaTION 100 VEEKDAYS - 7:00 AN, TO 8:30 P.N.
A2 hseog READIAT ’ WEEKDAYS - 7:30 A.M. TO ¥:15 P.N.
a3 poood GOSNEE™ 2 SATURDAY = 6100 Aow. TO 3100 bom:
A liorad SERY MO 25 VEEXDAYS - 7:00 A.N. TO 5:20 P.N.
81 po1sd earmacts ) OPEN 23 HOURS
”-2 Ianoq BARRACKS 299 OPEN 28 HOURS
3 l'nm BARRACKS % OPEN 28 HOURS
s+ psiq saemaces 288 OPEN 28 HOURS ’
8-5 18707 BARRACKS ° ™ OPEN 28 HOURS
1 poo] e | R
23 pio] Lunoraur s | mma o B
cs-4 5407 DAY CARE cewTER 25 WEEKDAYS - 7:30 A.M. TO 5:30 P.M.
€s-5 fusoy YOUTH ACTIVITIES » 6:00 A.M. TO 8:30 P.N.
o R B TR
cs-7 [panort [HAINING 2 WEEKDAYS ~ 7:30 AdMe TO 9:00 P.M.
€38 10004 FOST EXCHANGE 6 6 DAYS.A.WEEK ~ 5:00 P.M. TO 9:00 P.N,
cs5 [r3usr] Lismary 7 7:30 A TO 5:30 PN,
) o mo | wEm-emrE D@ IE
ot izmz MESS HALL 750 7 DAYS. A.WEEK - 8:00 A.N. TO 8:00 P.N.
02 l:nosl MESS HALL 210 7 DAYS.A.WEEK = X:00 A.M, TO 8:00 P.N.
0-3 |3m4 MESS HALL 160 7 DAYS A WEEK - ¥:00 A.M. TO 8:00 P.M.
PH-2 ml FAMILY HOUSING % OPEN 24 HOURS
Fi-3 7SJ FAMILY HOUSING 8 OPEN 28 HOURS
FH-4 | 1973 FAMILY HOUSING L4 OPEN 28 HOURS
PH-5 | 2001 FAMILY HoUSING » OPEN 28 HOURS
PA-6 | 16020 FAMILY HOUSING 8 OPEN 28 HOURS
L4 ;msl aprLy 6 WEEKDAYS =~ 7:30 A.M. TO %:00 P.M.
L=l 2204 LAUNDRY 62 WEEKDAYS - 7:30 A.M. TO %:00 P.M.
MA-1 (21608 MAINTENANCE SHoP 2 WEEKDAYS - 6:30 A.M. TO 4:30 P.M.
MA-2 (20604 NAINTENANCE SHOP 25 WEEXDAYS - 8:00 A.M. TO %:00 P.N.
-1 | 296 MEDICAL CLIMIC 1 WEEKDAYS - 6:30 A.M. TO 3:00 P.H.
M3 HOSPITAL 2700 OPEN 2% HOURS
T4 (18717 TRA”‘II; " WEEKDAYS = 7:30 A.M. TO #:00 P.M,
T-2 |25604 TRAINING. 50 WEEKDAYS - 7:30 A.M. TO ¥:00 P.M.
T3 [38704 neo scHoor %0 WEEKDAYS - 7:00 AN, TO 10:00 AuM.
T4 119724 TRAINING 50 WEEKDAYS = 7:30 A.M. TO ¥:00 P.M,
5 lzseos{ SIGNAL ScHOOL 250 WEEKDAYS - 6:30 A.M. TO 8:00 P.M.




TABLE 3 (CONT'D)
BUILDING OCCUPANCY

FORT GORDOM
NOMAL
o 25 srscmenon | e occupsmct
: POPULATHON

T-6 |25810 cLASSROOM 125 WEEKDAYS ~ 7:00 A.N. T0 1:00 A.N.
SEWAGE .

Ut | say SEMAGE 2 OPEN 28 HOURS - 7 DAYS A WEEK
VATER

u-2 TR 10 OPEN 28 HOURS - 7 DAYS A VEEK

u-3 15904 Puwp nouse —

s fasond KEATING & 1 OPEN 24 HOURS - 7 DAYS A WEEK
COLD STORAGE . .

w1 [2214 LD STOR 9 WEEXDAYS - 7:30 A.M. TO 8:00 P.N,

w2 [230d warenouse 2 VEEXDAYS = 7:30 A.M. TO 8:00 P.N.

w3 | 2304 FURNITURE 10 WEEXDAYS — 7:30 A.M. TO 4100 P.N.

WAREHOUSE




Group

CS

o

[

TABLE

4

Building Group Source Energy Consumption

Description
Administrative
Barracks
Community Service
Dining
Family Housing
Laundry
Laboratory
Medical
Maintenance
Training
Sewage Treatment
Water Treatment
Pump Houses
Heating and Cooling Plants
Warehouses

Electric Only

Group
Sq. Ft.

992,195
2,221,279
637,619
344,864
1,238,711
56,380
31,247
726,887
335,415
1,335,994
1,506
10,143
1,400
20,474

657,455

Total Source
Consumptio
Btu's x 10
272,204
541,809
260,079
395,121
259,033
25,362
7,115
290,077
46,544
431,950
2,133
44,887
14,700
6,496
63,794

116,145



ENERGY CONSERVATION PROJECTS
SOURCE ENERGY SAVINGS

. 'ENERGY SAVINGS | % BASEWIDE PROJECT
BUTLDING TYPE BTUx!,000,000 [REDUCTION FY'75( NUMBER
FAMILY HOUSING 38,701 1.52 T-2400
16,713 .66 T-160
38,387 151 T-162
93,801 3.69
BARRACKS 9,218 .36 T-2300
41,503 1.63 T-2500
17,641 .69 T-2600
15,810 .62 T-161
15,082 .59 T-167
10,876 .43 T-168
110,130 4,32
_INCINERATOR FACILITY 108, 150 4,24 T-166
STEAM PLANTS 6,853 .27 T-165
SELECTIVE ENERGY 133,000 5.22
| PLANT
OTHER BUILDINGS 13,825 .5l T-2300
AFFECTED BY ECIP'S 68,327 2.68 T-2600
29,090 .14 T-160
20,651 .81 T-161
28,451 .12 T-169
52,454 2.06 T-168
212,798  8.35
TOTAL 664,732 26.09

TABLE 5
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TABLE 7

FY81 Average Energy Costs

Electricity
Demand
kWh (without demand)
kWh (including demand)

Natural Gas
Demand
Commodity (without demand)
Commodity (including demand)

Propane
Commodity

Fuel 0il

No. 2
No. 6

Kerosene

§4.
$0.
$0.

$6.
$0.
.29/mcf

$3
$0
$1

$0
$1

41/kW
0233/kWh
0341/kWh

56/mcf
5068/mcf

.603/gal

.215/gal
.87/gal

.22/gal
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